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ABSTRACT 



An integrated drcuit chip containing one or more light- 
emitting diodes is mounted withm a light-diffusing en* 
casement having a standard incandescent light bulb 
lamp base. The integrated circuit chip also contains a 
rectifier and voltage regulator circuit. The resulting 
solid state lamp may then be used to replace any stan- 
dard incandescent light bulb, as it can be inserted in any 
existing standard A.C. or D.C. lamp sockets. The en- 
casement may be a standard hollow light bulb, or, for 
maximum lig|it diffusion, a solid transparent or translu- 
cent plastic in which the chip is embedded. 

2 Claims, 7 Drawing Figures 
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the glass envelope 12 and to electrically connect the 

SOUD STATE LAMP chip to the lamp base termtaals 16 and 18, one of these 

. terminals beinff connected to the chio conductor 22 and 

BACKGROUND OF THE INVENTION the other to tlfe chip c^^toriT 

1. Field of the Invention 5 As will be discussed in more detail below, the inte- 
This invention relates to the field of solid state or grated circuit chip 10 contains one or more solid state 

semiconductor lamps and, more particularly, to a novel light-emittmg sources, such as light-emitting diodes, 

solid state lamp in which a solid state light-emitting depending upon the desired Ught intensity. The chip 10 

device is disposed within a light-diffusing encasement also contains integrated circuit rectifier and voltage 

having a standard A.C. or D.C. base which can be ac- regulator circuits to convert A.C. voltage to D.C. volt- 

cepted by existmg standard A.C. or D.C. lamp sockets. age and to regulate the D.C. voltage applied to the 

2. Description of the Prior Art light-emitting diodes. 

Solid state light sources per se, such as light-emitting In operation, the solid-state lamp of FIG. 1 is merely 

diodes, are well known in the prior art, but none of screwed into a standard screw-type lamp socket, 

Awe is suitable as a complete replacement for a Stan- thereby providing a visible-light source which is much 

dard A.C. or D.C. mcandescent lamp. more power-efficient than a standard incandescent 

SUMMARY OF THE INVENTION casual observer, the solid state lamp of 

c .y. . . , , . * . . . . ^ looks like a conventional incandescent lamp 

Therefore, the prmcipal object of this mvention is to bulb. 

provide a novel soUd state lamp having a stmidard in- 20 FIG. 2 shows a solid state lamp similar to that of FIG. 
cand^cent lamp base which can be used with existing i, except that the FIG. 2 embodiment employs a lug- 
"^Zi^li^rrf^^^' r 1 type lip base commody used mD.Ce"Vk^eS 

soll^^rS^^^^^^ rin'^L^S Tf^'f^r^ ^ 

ment containing an integrated drclSt cWp bTv^^n^ 25 S^JS^If^*'^^^™! chip conductor 22 and 24 are 
or more light^iitting todes, and wherdn^the kte- tT^^ ^ mediamcany c^cted to the hmp 
grated circ^uit chip iTelectrically comiected to a st^- ^^^3^ ^^l^^lw ^^^uctor b^g^^^ 
dard incandescent lamp base fixed to the bottom of the ^^^^^ ^ 

encasement electrical tcnnmal IS* of the lamp base. 

Stai another object of the invention is to provide such 30 . In <rthcr «nbodmiMits, the light-diffusmg encasement 
a novel solid state lamp wherein the integrated circuit ^ hoUow, and this soUd encasement 

chip contains rectifier and voltage regulator circuits so Provides maximum light diffusion. Such a soUd encase- 
the lamp can be energized by standard house current of ^ envelopes 12 in FIGS. 1 

120 volts A.C. 2» or may be of virtually any size or shape, and is 

35 made of a clear or translucent material such as acrylic 

BRIEF DESCRIPTION OF THE DRAWINGS plastic. The encasement may also be cast with a tex- 

FIG, 1 is a front view of one embodiment of the surface, 
invention wherein the solid state lamp is provided with ^ ^ schematic block diagram showing the 

a standard, screw-type A.C. lamp base. integrated circuit and the manner in which it is con- 

FIG. 2 is a front view of another embodiment of the 40 "^oted to the lamp base. The same reference numerals 
invention wherein the solid state lamp is provided with are used to indicate corresponding components in the 
a standard, lug-type D.C. incandescent lamp base. various Figures. The integrated circuit consists of a 

FIG. 3 is a schematic block diagram of the integrated rectifier means 26 for converting alternating current to 
circuit chip used in this invention. direct current, a regulator means 28 for regulating the 

FIG. 4 is a schematic circuit diagram of an integrated 45 voltage supplied by the rectifier means 26, and an 
circuit chip including a full wave rectifier and a shunt LED (light-emitting diode) array 40 which is energized 
voltage regulator. by the output of the regulator means 28. In accordance 

FIG. 5 is a schematic circuit diagram of an integrated ^th this invention, the so-called LED array may con- 
circuit chip including a half wave rectifier and a shunt sist of one light-emitting diode (LED) or a plurality of 
voltage regulator, 50 series-connected LEDs, depending upon the light inten- 

FIG. 6 is a schematic circuit diagram of an integrated sity required. The conductors or leads 22 and 24 of the 
circuit chip including a full wave rectifier and a series integrated circuit chip 10 arc schematically illustrated 
voltage regulator. as being connected to the lamp base terminals 16 and 18, 

FIG. 7 is a pictorial representation of an integrated respectively. Of course, when the lamp base is inserted 
circuit chip containing a plurality of scries-^^nnected 55 mto a standard lamp socket, A.C. power may be applied 
light-emitting diodes. across the lamp terminals 16 and 18 to energize the 

DETAILED DESCRIPTION OF THE ^^n^H o^L.i.. ^ • a- 

PBPPPUPPn PA/fT?rknT\4ri^rrc * * schematic cu-cmt diagram of one unple- 

PREFERRED EMBODIMENTS mentationof the block diagram shown in FIG. 3. More 

FIG, 1 illustrates one embodiment of the invention 60 specifically, the rectifier means 26 is a fiill wave diode 
wherein an integrated circuit chip 10 is mounted withm bridge rectifier 32 whose output is fed to a shunt regula- 
a light-diffusing encasement m the form of a transparent tor 28, in which a resistor 34 is connected in series with 
hollow lamp bulb or envelope 12 which is sealed to a a Zener diode 36 and then to the base of an NPN transis- 
conventional incandescent lamp screw-type base 14 tor 38 whose output electrodes are connected across the 
havmg an inner electrical terminal 16 separated from an 65 LED array 30, illustrated in this case as containmg a 
outer electrical terminal 18 by circular insulating por- single LED 40. 

tion 20. Electrical conductors 22 and 24 are fixed to the FIG. 5 is a schematic circuit diagram of another van- 
lamp base 14 to mechanically support the chip 10 withm ation of FIG. 3. Here the rectifier means 26 is in the 
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form of a half wave diode rectifier 42, the regulating 
means 28 is in the form of the resistor 44 and the Zener 
diode 46, and again the LED array 30 is in the form of 
one or more light-emitting diodes 40. 

FIG. 6 is a schematic circuit diagram with still an- 
other variation of FIG. 3. Here the rectifier means 26 
again is a diode bridge rectifier 32. the regulator means 
28 comprises an NPN transistor 48 connected in series 
with the LED array 30, and further mcludes the resistor 
50 and the Zener diode 52 connected as illustrated. 

FIG. 7 is a pictorial representation of the integrated 
circuit chip ID illustrating a plurality of light-emitting 
diodes 40 connected to the output of the rectifier and 
regulator means illustrated by the single block 54. 

From the foregoing descriiption, it can be seen that I 
have invented a novel solid state lamp which can re- 
place any A.C. or D.C incandescent light bulb with a 
standard lamp base. An integrated circuit chip, includ- 
ing light-emitting diodes, rectifier circuit and voltage 
regulator circuit, is mounted within a light-diffusing 
encasement which may be hollow or solid. The number 
of LEDs in the integrated circuit chip depends upon the 
desired light output and wattage ouq)Ut. My solid state 
lamp has the appearance of a standard light bulb to the 
untrained observer, but the solid state lamp is a far more 
efficient light emitter than incandescent light bulbs. 
Since my solid state lamp uses the same lamp bases as 
found on standard incandescent light bulbs, my lamp 
may be used in existing incandescent lamp sockets. 
Since my lamp includes a rectifier circuit, it can be used 



with either an A.C. or D.C. power source. The regula- 
tor circuit maintains the voltage applied to the light- 
emitting diodes at a constant level, thereby protecting 
the LEDs from transients occurring in the power 
3 source. As a result, my solid state lamp would have a 
virtually infinite lifespan. 
I claim: 

1. An arca-illuminating solid state lamp comprising: 
a light-diffusing encasement having a standard incan- 

10 descent lamp base generally in the form of a cylin- 
der; 

a pair of electrical conductors whose lower ends are 
electrically secured to said base and whose upper 
ends extend into said encasement and mechanically 

IS support a discrete light-emitting solid state device; 
said solid state device comprises an integrated circuit 
chip having a diode rectifier circuit, a plurality of 
series-mterconnected light emitting diodes electri- 
cally coupled to said rectifier circuit by a voltage 

20 regulator circuit electrically connected between 
said rectifier and said plurality of light-emitting 
diodes; 

said integrated circuit chip being electrically con- 
nected to and mechanically supported on said con- 
25 ductors within said encasement; and 

said encasement being solid translucent plastic. 

2. An area-illuminating solid state lamp as defined in 
claim 1 wherein said plurality of light-emitting diodes 
are arranged in a circular array on said chip. 



35 



40 



45 



50 



55 



60 



65 



08/12/2003, EAST Version: 1.04.0000 



